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p. (19) 

The projection LCD device of the embodiment 2 of the present invention has the same 
configuration as that of the embodiment 1 described above (refer to Fig. 1). However 
it differs from the embodiment 1 in that its LCD component is equipped with an 
organic field fight-emitting element 11 as shown in Fig. 3. A description of the 
configuration of the LC panel 20 of the embodiment 2 is omitted here since it is the 
same as that in the embodiment 1. The organic field light-emitting element 11 is 
composed of a transparent electrode layer 111, a white light-emitting layer 112 and a 
reflective electrode layer 113 that are laminated on a transparent substrate 110. 

p. (20) 

In the embodiment 2, the light-emitting layer is configured as an organic thin film that 
radiates white light in order that the apparatus can project color images, but 
alternatively, an organic thin film that emits light of a single color such as green, red or 
blue could be provided as the light-emitting layer. 

p. (22) 

In order to obtain the desired color of its emitted light, the organic field light" emitting 
element will be configured such that the material for its light-emitting layer 125 and 
the resonator length of its resonator structure are adjusted for the color in question. 
For example, to configure it to emit fight in the green spectral region, aluminum tris 
(8-quinolinate) or a similar material will be used for the light-emitting layer 125. It 
will thereby be possible to configure an organic field light-emitting element that emits 
light with a narrow band emission spectrum in the green region, such that the peak 
wavelength is 540 nm and the half bandwidth is 60 nm. 

To configure the light-emitting layer 125 that emit light in the red region, aluminum 
tris (8-quinolinate) with red fluorescent pigment dispersed in it, or else europium (Eu) 
complexes, etc., will be used for the fight-emitting layer. It will thereby be possible to 
set the peak wavelength at around 610 nm. Light-emitting layers containing 



europium complexes are disclosed in the Japanese Journal of Applied Physics, Vol. 34, 
pp. 1883-1887. 

To configure the light-emitting layer 125 that emit light in the blue region, distyryl 
biphenyl derivatives or similar material will be used for the light-emitting layer. 
Technology for using distyryl biphenyl derivatives as light-emitting layers is disclosed 
in Oyo Butsuxi ["A monthly publication of The Japan Society of Applied Physics "], Vol. 
62 (No. 10), pp. 1016-1018 (1993). 

p. (23) 

The organic field light-emitting element of the embodiment 3 makes use of the 
resonance behavior of light so as to emit light of a particular wavelength. 

When a prescribed voltage (for example 10 volts or so) is applied between the 
transparent electrode layer 122 and the reflective electrode layer 126, an electric field 
is generated between the two electrode layers, and light is emitted from the 
light-emitting layer 125 according to the strength of the electric field. Some of this 
light passes through the dielectric mirror layer 121, while the remainder is reflected by 
it. This reflected light is reflected once more by the reflective electrode layer 126, back 
to the dielectric mirror layer 121. At the dielectric mirror layer 121, once again some 
of the light passes through while the remainder is reflected. In this way, light is 
repeatedly reflected between the reflecting surface of the dielectric mirror layer 121 
and the reflective electrode layer 126, so that there occurs what is termed "resonance of 
light." 

p. (26) 

The LCD component le comprises an organic field light- emitting element 11, a 
polarization-changing element 14 and a transmissive LC panel 20 as shown in Figs, 7 
and 8, Descriptions of the configurations of the organic field light- emitting element 11 
and the LC panel 20 of the embodiment 5 are omitted here since they are the same as 
those in embodiment 4. 

The polarization-changing element 14 is equipped with a micro polarization 
beamsplitter array 141 and a quarter wave film 142. 



The micro polarization beamsplitter array 141 is configured such that it has an 
irregularly-shaped surface that interlocks with two mutually-interlocking 
zigzag-shaped members, thus forming a plurality of microprisms 143. The 
microprisms 143 are formed such that their boundaries constitute roof- shapes that 
slope at a 45 degree angle relative to the plane of the figure. The boundary surfaces of 
the microprisms 143 are configured to be composed of a multilayer dielectric film or 
similar structure by means of which they are able to let only light of a particular 
polarization status pass through them and to reflect light with other polarization 
status. For the sake of illustration in this description of the embodiment 5, the 
boundaries are taken to be configured such that they pass linearly polarized light of a 
particular polarization direction, namely p-polarization, and reflect linear light having 
a polarization direction (s-polarization) orthogonal to the former. 

The quarter wave film 142 has the same configuration as the quarter wave film 131 in 
embodiment 4, and has an optical axis 144 parallel with the plane of the figure. 

p. (27) 

As mentioned in the embodiment 4, the light emitted by the organic field light-emitting 
element 11 is natural light with random vibration directions, containing a right-hand 
circularly polarized component L+ and a left-hand circularly polarized component L-. 
The right-hand circularly polarized component L+ of this light is converted to 
p-polarized light by the quarter wave film 142 before entering the micro polarization 
beamsplitter array 141. . Since p-polarized light is able to pass through the 
microprisms 143, this light passes through the micro polarization beamsplitter array 
141 with its polarization unchanged, and is supplied to the transmissive LC panel 20 
as linearly polarized light 145a. 

Meanwhile the left-hand circularly polarized component L- of the light emitted by the 
organic field light-emitting element 11 is converted to s-polarized light by the quarter 
wave film 142 before entering the micro polarization beamsplitter array 141, whose 
microprisms 143 reflect s-polarized light. Because the boundaries of the microprisms 
143 are inclined 45 degrees relative to the light incidence direction, the s-polarized 
light undergoes a first reflection in which its direction is altered to one perpendicular 
to the incidence direction, and a second reflection in which its direction is altered to 



that opposite to the incidence direction. This reflected s-polarized light is converted 
back to left-hand circularly polarized light L- by the quarter wave film 142, then is 
returned to the organic field light- emitting element 11. 

In the organic field hghtemitting element 11, the returned left-hand circularly 
polarized light L- is reflected by the reflective electrode layer 133. By being so 
reflected, the left-hand circularly polarized light L- is converted into the right-hand 
circularly polarized light L-. This right-hand circularly polarized light L- is converted 
into p-polarized light by the quarter wave film 142, so that when it again reaches the 
microprisms 143, it is able to pass through them. It is then supplied to the 
transmissive LC panel 20 as linearly polarized light 145b, which vibrates in the same 
direction as the linearly polarized light 145a. 

Thus, although the light emitted by the organic field light- emitting element 11 is 
initially in a randomly polarized state, it is ultimately supplied to the transmissive LC 
panel as linearly polarized light with a uniform polarization direction. 

The principles of micro polarization beamsplitter arrays are disclosed in the Society for 
Information Display International Symposium Digest of Technical Papers, Vol. XXIII, 
1992, pp. 427-429. 

Hitherto, 50% or more of the light emitted by an organic field light- emitting element 
was unable to pass through the conventionally-employed polarizing plate and was 
absorbed. But according to the embodiment 5 described above, it is possible to supply 
all of such lost light for optical modulation by a transmissive LC panel, and therefore it 
will ideally be possible to project images twice as bright as previously onto the screen. 

p. (37) 

As shown in Fig. 13, the projection LCD device of the embodiment 10 comprises an 
LCD component for red 1R, an LCD component for green 1G, an LCD component for 
blue IB, a wavelength film for red 70R, a wavelength film for green 70G, a wavelength 
film for blue 70B, a dichroic prism 60, a projecting lens 32, a casing 42 and a screen 51. 
In the following account of the embodiment 10, the upper-case letter R, G or B at the 
end of a reference numeral indicates that the optical element concerned relates 
respectively to the primary color red, green or blue. 



As their light source the LCD components 1R, 1G and IB employ respectively an 
organic field hght-emitting element that emits red light, an organic field light-emitting 
element that emits green light, and an organic field hght-emitting element that emits 
blue light. 

p. (39) 

The images that leave the LCD components 1R, 1G and IB and are supplied to the 
dichroic prism 60 via the wavelength films 70R, 70G and 70B are composed of light of 
their respective primary color. The red light is reflected from film 60R of the dichroic 
prism 60 and the blue light is reflected from film 60B of the dichroic prism 60, while 
the green light is reflected neither by film 60R nor by film 60B, but passes through 
both those films. As a result, an image that has been synthesized from these three 
primary colors emerges from the projection lens 32 side of the dichroic prism 60. This 
image is enlarged and projected onto the screen 51 by the projecting lens 32. The 
viewer is then able to view from its reverse side the image projected onto the screen 51. 

If, for example, the transmissive LC panel is configured with diagonal size 63.5 mm 
(2.5 inch), then the diagonal size of the rear projection screen can be around 1 m 
(approximately 40 inches). 

Thus, according to the embodiment 10, an LCD component of the present invention is 
provided for each of the primary colors, and color images are generated by synthesizing 
the primary colors. By virtue of this, the embodiment 10 is able to display much 
brighter color images than an apparatus in which illumination is performed by a single 
organic field light-emitting element that emits white fight. 

p. (41) 

Because the above embodiments use a flat- shape transmissive LC panel, their organic 
field hght-emitting element is also formed in a flat shape so as to illumine the LC panel 
evenly. But if the LC panel has a curved or otherwise differently shaped display 
surface, then the organic field hght-emitting element may be given a different shape to 
match the form of the LC panels display surface. 



